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Description 

BACKGROUND 

The present invention relates generally to diode 
drive current sources, and more particularly, to a quasi- 
resonant diode drive current source for use in powering 
solid state lasers. 

Current controlled quasi-resonant converters are 
known in the motor art and once such converter is dis- 
closed in "A Current-Controlled Quasi-Resonant Con- 
verter tor Swftched-Reluctance Motor-, by Hoang Le- 
Huy, published in IEEE Transactions on Industrial Elec- 
tronics. Vol. 38. No. 5. October 1991. This paper dis- 
closes a current controlled quasi-resonant converter lor 
use with low and medium power variable speed drives 
employing switched reluctance motors. Zero current 
switching is employed to improve the switching perform- 
ance and to provide effective control of the current in the 
motor windings. 

In addition, quasi-resonant converters are also dis- 
cussed In a paper entitled -Mufti-Loop Control for Quasi- 
Resonant Converters.- by Raymond B. Ridley, pub- 
lished In IEEE Transactions on Power Electronics, Vol 
6. No. 1, January 1991. This paper discloses a mufti- 
loop control scheme for quasi-resonant converters, and 
Ascribes various quasi-resonant buck converter topol- 
ogies and circuits. 

With regard to the laser art. diode pumping has be- 
come the choice for use with solid state laser systems 
due to its higher electricaJ4o-optteal efficiency. Prior to 
the use of diode pumping, flashlamps were used as 
pump sources. Typical system efficiencies were in the 
1% to 2% range. The low efficiency was due mainly to 
the low etectricaMo-optfcal efficiency. The use of diode 
pumping, with its higher electrteal-to-optical efficiency, 
can result h a laser system efficiency of 10%, to 15%. 
Thus, a tenfold reduction In required input power can be 
achieved. 

Diode pumping requires high power, pulsed, regu- 
lated current sources to drive the pump diodes. Conven- 
tional current sources utilize either a series dissipative 
regulator or a pulse-width-modulated (PWM) converter 
to control output current When used at high output cur- 
rents, as is required by diode pumped lasers, for exam- 
ple, both of these techniques suffer from high power 
tosses, and are thus very inefficient 

The. series dissipative regulator dissipates power 
dropped across a series pass element, typically a tran- 
sistor, and the power is given by P = (V^-V^-i^ At 
high output currents, the power toss is very high. The 
PWM converter suffers from high switching losses in its 
switch transistor, particularly due to reverse recovery of 
a catch diode, and from switching losses fri the catch 
diode. At high output currents, the reverse recovery cur- 
rents are very large, and the resulting power losses are 
very high. 

Therefore, it would be an advance in the art to have 



* a current source that is relatively efficient and is capable 
of providing high power pulsed regulated current to di- 
ode pumped solid state lasers, and the like. 

GB-A-1 643 722 discloses a display device cbm- 
5 bined with an energisation circuit, which includes energy 
storage means connected in.series with the display de- 
vice and a diode in a closed loop, switching means Top- 
erable to control the connection and disconnection of 
the energy storage means to and from a supply such 

10 tnat energy « stored in the energy storage means when 
connected to the supply and is transferred to the display 
device whenever the supply is disconnected, and con- 
trol means operable to control the operation of the 
switching means such that the supply is disconnected 

,s from the energy storage means when the energy stored 
rises to a first predetermined level and is connected to 
the energy storage means when the energy stored falls 
to a second predetermined level. 

20 SUMMARY OF THE INVENTION 



In accordance With the principles of the present in- 
vention, a quasi-resonant diode drive converter is used 
as a pulsed high power current source that is used to 
25 drive light emitting diodes, and the like. The present di- 
ode drive current source may be employed to drive light 
emitting diodes used to pump a solid state laser, for ex- 
ample. The output current of the quasi-resonant diode 
drive converter is sensed, and is regulated by a control 
50 loop to a level required by the light emitting diodes. In a 
specific embodiment of the invention, a zero-current- 
switched fufl wave quasi-resonant buck converter was 
developed to provide a pulsed high amplitude output 
Currenl re< P jirod to d "ve a plurality of light emitting di- 
ss odes that pump a laser crystal in a diode pumped solid 
state laser 

More specifically, one aspect of the present inven- 
tion comprises a current source that includes a power 
source, a light emitting diode, a quasi-resonant convert- 
40 er coupled between the power source and the light emit- 
ting diode that provides pulsed current to the diode. A 
current sensor is provided for sensing current flowing 
through the fight emitting diode, and a controller is cou- 
pled to the current sensor for regulating the amplitude 
<* of the pulsed current supplied to the light emitting diode. 
In addition, according to another aspect of the in- 
vention, a laser drive circuit is also disclosed that com- 
prises a charge supply, and charge storage means cou- 
pled to the charge supply for storing charge. A plurality 
s ° of light emitting diode arrays that each contain individual 
pluralities of light emitting diodes that are coupled to the 
charge storage means. A plurality of diode driver circuits 
are respectively coupled to the plurality of light emitting 
diode arrays, and herein each of the plurality of diode 
55 driver circuits comprises a quasi-resonant diode drive 
pulsed current source, such as the one summarized in 
the preceding paragraph. 

The use of a quasi-resonant diode drive converter 
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as a current source provides a much higher conversion 
efficiency than conventional laser current sources. This 
higher efficiency results in less input power drawn from 
a power source and cooler operation, resulting in a high- 
er reliability current source. The improved efficiency is 
a great benefit at high output current levels and it rep- 
resents a very large savings in dissipated power The 
present invention is an important development for the 
field of diode pumped solid state lasers, which require 
a high current, regulated, pulsed current source. With- 
out such an efficient power source, diode pumped lasers 
would not be practical. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various features and advantages of the present 
invention may be more readily understood with refer- 
ence to the following detailed description taken in con- 
junction with the accompanying drawings, wherein fike 
reference numerals designate Kke structural elements, 
and in which: 

Fig. 1 illustrates a block diagram of a laser diode 
drive circuit that employs quasi-resonant diode 
drive current sources of the present invention; 
Fig. 2 shows a simplified schematic of the quasi- 
resonant diode drive current source in accordance 
with the principles of the present invention; 
Figs. 3a-3d show operating waveforms for the qua- 
si-resonant diode drive current source of Fig. 2; and 
Figs. 4a-4d show steady state operating waveforms 
for the quasi-resonant diode drive current source of 
Rg.2. 

DETAILED DESCRIPTION 

Referring to the drawing figures, Fig. 1 illustrates a 
block diagram of a laser diode drive circuit 10 that em- 
ploys quasi-resonant diode drive current sources 20 in 
accordance with the present invention to drive a plurality 
of laser diode arrays 1 3. 14, 15 that have varying num- 
bers of light emitting diodes 16 therein. Each of the in- 
dividual laser diode arrays 13, 14, 15 are adapted to 
pump laser crystals (not shown) that are part of two am- 
plifiers and an oscillator (not shown). Each of the indi- 
vidual laser diode arrays 13. 14, 15 contains separate 
pluralities of laser diodes 16 that are coupled in series 
between a charge supply 11 and one of the quasi-reso- 
nant diode drive current sources 20. A protection diode 
1 7 is coupled around each of the pluralities of light emit- 
ting diodes 1 6 and is used to protect the plurality of light 
emitting diodes 1 6 in case of a reverse voltage situation. 
Capacitive isolation is provided between respective 
ones ol the pluralities of laser diodes 16 by means of 
capacitors 12. The capacitors 12 are used to store 
charge that is eventually controlled by the quasi-reso- 
nant diode drive current sources 20 to energize the laser 
diode arrays 13, 14, 15. Heretofore, conventional diode 



driver circuits have been used in a circuit similar to Fig. 
1 in place of the diode drive circuits 20 (illustrated in de- 
tail In Fig. 2), and an example of a conventional drive 
circuit is model 778 manufactured by Analog Modules, 
s Inc. 

Fig. 2 shows a simplified schematic of the quasi- 
resonant diode drive current source 20 in accordance 
with the present Invention that is employed as each of 
the diode drive circuits 10 in Fig. 1. A zero-current- 
10 switched full-wave buck converter is illustrated in Fig. 2. 
However it is to be understood that the quasi-resonant 
diode drive current source 20 of the present invention 
may be readily configured in accordance with other con- 
verter topologies. 
15 As discussed above, switching losses in a conven- 
tional buck converter current source generate very high 
power losses, and such a circuit is very inefficient as a 
current source. Therefore, a power conversion tech- 
nique that minimizes switching losses is desired, and is 
20 provided by the quasi-resonant diode drive current 
source 20 shown In Fig. 2. The diode drive current 
source 20 is a zero-current-switched quasi-resonant 
converter 21. This converter 21 makes use of compo- 
nent paras itics. or at a minimum, masks component par- 
25 asitics. such that their effect is negligible. 

The zero-current-switched quasi-resonant convert- 
er 21 is comprised of a power source 22 that is serially 
coupled through a switch transistor 24 (Qi ), a resonant 
inductor 27 (LI ), and a filter inductor 28 (L2) to a light 
30 emitting diode 31. Conventional power supply filtering 
(not shown) may be readily employed In the circuit of 
Fig. 2. A diode 25 (CR1) is coupled across the switch 
transistor 24. A catch diode 29 (CR2) and a resonant 
capacitor 30 (C1 ) are coupled from a point between the 
35 Inductors 27 (L1), 28 (L2) and the negative side of the 
power supply. A current sensor 32 senses the output 
current coupled to the fight emitting diode 31 and is cou- 
pled by way of a sense line 33 to a quasi-resonant con- 
troller 26 that regulates the amount of average current 
40 flowing through the switch transistor 24 (Q1 ). by varying 
the switching frequency. 

The resonant inductor 27 (L1) provides a high im- 
pedance for the switch transistor 24 (Q1) during the 
switching time, and thus permits lossless switching of 
45 the switch transistor 24 (Q 1 ). The resonant capacitor 30 
(C1 ) masks the capacitance and reverse recovery of the 
catch diode 29 (CR2), and thus negates the switching 
losses of the catch diode 29 (CR2). This configuration 
provides essentially lossless switching. Detailed circuit 
descriptions of resonant converters are available in the 
published literature. In particular, an understanding of 
quasi-resonant converters may be had from a reading 
of the 'Linear Integrated Circuits Data and Applications 
Handbook," publication number IC600, published April 
55 1990 by Unit rode Integrated Circuits Corporation. 

A detailed description of the operation of the quasi- 
resonant current source 20 is presented below, with ref- 
erence to Figs. 3a-3d which show the circuit operating 
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waveforms. Assume zero initial conditions. The switch 
transistor 24 (Ql ) is turned on, and applies the input volt- 
age across the resonant inductor 27 (L1 ). Since the res- 
onant inductor 27 (L1) is in series with the switch Iran- 
sistor 24 (Ql), the rise in current (di/dt) Is limited by VyJ s 
L1, and the switch transistor 24 (Q1) switches on with 
essentially zero collector/drain current. Switching loss 
is zero. Now the input voltage is applied to the low im- 
pedance tank circuit comprising the resonant inductor 
27 (LI) and the resonant capacitor 30 (C1 ). a very un- io 
derdamped LCR circuit From turn on. input current rises 
and rings sinusoidally in the tank circuit through the 
switch transistor 24 (Q1). The resonant capacitor 30 
(C1) is charged, due to the input current to 2*V jn . Input 
current now continues the ring cycle, flowing back into is 
the source through the diode 25 (CR1). The resonant 
capacitor 30 (C1 ) is discharged, due to the reverse cur- 
rent flow. The switch transistor 24 (Q1 ) is turned off dur- 
ing the time that the resonant capacitor 30 (CI) is dis- 
charged. Since there is no current flow through the so 
switch transistor 24 (Q1 ) during this time period, tum off 
of the switch transistor 24 (Q1) is also lossless. Input 
current then rings to zero, and the diode 25 (CR1 ) turns 
off. To begin the next cycle, the switch transistor 24 (Ql ) 
is again turned on, and the process is repeated. The res- zs 
onant capacitor 30 (C1) is charged (and discharged) 
once each cycle. * 

As the cycle is repeated, the output filter inductor 
28 (12) begins to now current The charging of the res- 
onant capacitor 30 (C1 ) discussed above applies a volt- so 
age across the fitter inductor (L2) 28 through the imped- 
ance of the light emitting diode 31. The rate of current 
rise (di/dt) in the inductor is proportional to the voltage 
(VC1) applied to the resonant capacitor 30 (CI) times 
the cycle rate. Therefore, the current in the inductor, and 3S 
therefore light emitting diode current, is controlled by 
varying the frequency at which the switch transistor 24 
(Ql) is switched. The output current is sensed, and the 
control loop varies the operating frequency to regulate 
the output current. 40 

Operation at a steady state output current is only 
slightly different than described above. Reference is 
made to Figs. 4a-4d which illustrate the steady state op- 
erating waveforms of the quasi-resonant diode' drive 
current source 20. Prior to the time shown in Figs. 4a- 4S 
4d, the converter has reached steady slate operation. 
The switch transistor 24 (Q1) is off. input current (IJ is 
zero, the voltage (VC1) across the resonant capacitor 
30 (C1) is zero (actually one diode drop below zero), 
output current (1^ flows through the filter inductor 28 so 
(L2) and the catch diode 29 (C R2). As the output current 
is sensed 32 and drops, the switch transistor 24 (Q1 ) is 
turned on. lout continues to flow through the resonant 
inductor 27 (L1) and the diode 25 (CR1). the voltage 
(VC1 ) remains at zero volts. With the input voltage (VJ & 
impressed across the resonant inductor 27 (L1 ), lin rises 
linearly to lout. Soon thereafter. l h > l^,. and current 
now flows into the resonant capacitor 30 (C1). beginning 



the resonant ring. The resonant inductor 27 (L1) and the 
resonant capacitor 30 (C1 ) ring, first flowing cunent into 
the resonant capacitor 30 (CI), then flowing current 
back to the source through the diode 25 (CR1 ). Now the 
output current acts as a damping resistor tothe resonant 
tank, and the current through the diode 25 (CR1) is 
much less than at start-up. When the voltage (VC1) 
reaches zero votte. l out again flows through the catch 
diode 29 (CR2). When 1^ rings back to zero, the cycle 
is completed. 

The quasi-resonant diode drive current source 20 
has been simulated using conventional SPICE-based 
analysis. This simulation generated the waveforms 
shown in Figs. 3 and 4. The simulation results illustrate 
the functions and advantages discussed above. 

A breadboard of the quasi-resonant diode drive cur- 
rent source 20 has been built and tested. Performance 
of the breadboard closely matches predicted perform- 
ance. Efficiency measurements have been performed, 
and the calculated efficiency is on the order of 85%- 
90%. and it is anticipated that the conversion efficiency 
of the quasi-resonant current source 20 may be im- 
proved to approximately 95%. 

Thus there has been described a new and improved 
quasi-resonant current source for use in powering solid 
state lasers. It is to be understood that the above-de- 
scribed embodiment is merely Illustrative of some of the 
many specific embodiments which represent applica- 
tions of the principles of the present invention. Clearly, 
numerous and other arrangements can be readily de^ 
vised by those skilled In the art without departing from 
the scope of the invention. 



Claims 

1- A current source (20) comprising: 

a power source (22) ; and 
a light emitting diode (31); wherein the current 
source (20) is regulated by a control loop to 
drive said Dght emitting diode (31) and also 
comprises: 

a quasi-resonant converter (21) coupled be- 
tween the power source (22) and the light emit- 
ting diode (31) for providing pulsed output cur- 
rent to the light emitting diode (31 ); 
sensing means (32) for sensing current flowing 
through the light emitting diode (31 ) and control 
means (26) coupled to the sensing means (32) 
for regulating the amplitude of the pulsed out- 
put current supplied to the light emitting diode 
(31). 

2. The current of claim 1 wherein the quasi-resonant 
converter (21) comprises a zero-current-switched 
full wave quasi-resonant buck converter. 
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3. The current source of claim 2 wherein the quasi- 
resonant converter (21) comprises: 

a switch transistor (24) wherein a diode (25) is 
coupled across said switch transistor (24); s 
a resonant inductor (27) in series with said 
switch transistor (24); 

a fitter inductor (27) connected in series with the 
light emitting diode (31 ) and the current sensing 
means (32); 10 
a resonant capacitor (30) and a catch diode 
(29) coupled in parallel across said filter induc- 
tor (28) and said light emitting diode (31 ). 

4. A laser drive circuit (10) comprising: is 

a charge supply (11); 

charge storage means (12) coupled to the 
charge supply (11 ) for storing charge; 
a plurality of light emitting diode arrays 20 
(13.14.15) that each contain Individual plurali- 
ties of light emitting diodes (16) coupled to the 
charge storage means (12) ; wherein the laser 
drive circuit (1 0) also comprises: 
a plurality of diode driver circuits (20) respec- 2s 
tivety coupled to the plurality of light emitting di- 
ode arrays (13.14,15), and wherein each of the 
plurality of diode driver circuits (20) comprises 
a quasi-resonant diode pulsed current source. 

30 

5. The laser drive circuit of claim 4 wherein each qua- 
si-resonant diode drive current source (20) com- 
prises: 

a quasi-resonant converter (21) coupled be- 35 
tween the charge storage means (1 2) and a se- 
lected one of the plurality of light emitting diode 
arrays (13,14.15) for providing pulsed current 
to the light emitting diodes (16) of the arrays 
(13.14.15); 40 
sensing means (32) for sensing current flowing 
through the selected light emitting cfiodo array 
(13.14.15); and 

control means (26) coupled to the sensing 
means (32) for regulating the amplitude of the 45 
pulsed current supplied to the selected light 
emitting diode array (13.14,15). 

6. The laser drive circuit (10) of claim 4 or 5 wherein 
the quasi-resonant converter (21 ) comprises a ze- so 
rc-current-switched full wave quasi-resonant buck 
converter. 

7. The laser drive circuit (10) of claim 6 wherein the 
quasi-resonant converter (2 1 ) comprises: 6$ 

switching means (24) coupled between the 
charge storage means (1 2) and a selected one 



of the plurality of Gght emitting diode arrays 
(13.14.15); 

a resonant inductor (27) and a filter inductor 
(28) serially coupled between the switching 
means (24) and the selected one of the plurality 
of light emitting diode arrays (13.14.15); t 
a catch diode (29) and a resonant capacitor 
(30) coupled across the filter inductor (28) and 
the selected one of the plurality of light emitting 
diode arrays (13.14.15). 



Paten tancprOcho 

1. Strornqualle (20) mit einer Leistungsquelle (22) und 
einer lichtemittierenden Diode (31). wobei die 
Strornqualle (20) durch eine Regetechleife geregeit 
ist. urn die fichtemittierende Diode (31) zu betrei- 
ben, und femer folgendes enthalt: 
einen quasi-resonanten Umformer (20), der zwi- 
schen die Leistungsquelle (22) und die lichtemittier- 
ende Diode (31) geschattet ist. um einen geputsten 
Ausgangsstrom an die lichtemittierende Diode (31 ) 
zu fief em. sowie FOhlerrnittel (32) zur Detektlemng 
des Stroms. der Ober die fichtemittierende Diode 
(31) fliaBt, sowie Steuormfttel (26). welche mit den 
Fuhlermitteln (32) gekoppelt sind. um die Amplitude 
des geputsten Ausgangsstromes zu regain, der an 
die lichtemittierende Diode (31) geliefert wird. 

2. StromqueBe nach Anspruch 1 . bo I weteher dor qua- 
si- resonant e Umformer (21) einen bei Nullstrom 
schaltenden quasi-resonanten. komplementaren 
VoOwellenumfofmer enthalt 

3. Stromquefle nach Anspruch 2. bei der der quasi-re- 
sonante Umformer (21) folgendes enthalt 

einen Schalttransistor (24), zu we ten em eine 

Diode (25) parallel llegt; 

eine ResonanzinduktMtSt (27) in SerienschaJ- 

tung mit dem Schalttransistor (24); 

eine Fltterlnduktivital (27). die in Serie mit der 

lichtemittierenden Diode (31) und den Strom- 

fQhlermitteln (32) geschaltet ist; und 

eine Resonanzkapazit&t (30) sowie eine Ab- 

fangdiode (29), welche parallel zu der Filterin- 

duktrvitat (28) und der lichtemittierenden Diode 

(31) liegen. 

4. Laser-Treiberschaltung (10) enthattend: 

eine Ladungsquelle (11); 
LadungsspefchenmHtel (12), welche zum Spei- 
chem von Ladung mit der Ladungsquelle (11) 
gekoppelt sind; 

eine Mehrzahl von Gruppen von lichtemittier- 
enden Dioden (13, 14, 15), die jeweils einzeln 
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mehrere lichtemittierende Dioden (16) enthal- 
ten, welche mit den Ladungsspeichermitteln 
(12) gekoppelt sind; 

wobei die User-Treiberschaftung (10) weiter 
folgendes enthalt: s 
eine Mehrzahl von Dioden-Treiberschaltungen 
(20), welche jeweils mit der Anzahl von Grup- 
pen von lichtemitUerenden Dioden (13. 14. 15) 
gekoppelt sind. und wobei jede der Anzahl von 
Dioden-Treiberschaltungen (20) eine quashre- *o 
sonante gepulste Dicdenstrornquelle enthalt 

. Laser-Tretberschaftung nach Anspruch 4. bei wel- 
cher jede quasi-resonants Dioden-Treiberstrom- 
quelle (20) folgendes enthart: is 

einen quasi-resonanten Umformer (21). der 
zwischen die Ladungsspefchermrttel (12) und 
eine ausgewahlte der Anzahl von Gruppen von 
Itchtemittierenden Dioden (1 3. 1 4. 1 5) geschal- zo 
let ist, urn einen gepulsten Strom an die Itchte- 
mittierenden Dioden (16) der Gruppen (13. 14, 
15) zu lief em; 

Fuhtermittel (32) zum Detektieren des Stro- 
mes. der durch die gewahlte Gruppe lichtemit- 2* 
tierender Dioden (13. 14. 15)flie8t und 
Steuermittel (26). die mit den Fuhlermitteln (32) 
gekoppelt sind, urn die Amplitude des gepul- 
sten. zu der gewahlten Gruppe Rchtemittieren- 
der Dioden (13. 14. 15) gefuhrten Stromes zu so 
regain. 

Laser-Treiberschattung (10) nach Anspruch 4 oder 
5, bei welcher der quasi-resonante Umformer (21) 
einen bei Nullstrom schaltenden quasi- re sonan ten, ss 
komplementaren VoUweltenumformer enthalt. 

Laser-Treiberschaltung (10) nach Anspruch 6. bei 
welcher der quasi-resonante Umformer (21 ) folgen- 
des enthalt: 40 



Revendication© 

1 . Source (20) de courant comprenant : 

une source (22) cfalimentation ; et 
une diode (31) dlectroluminescente ; la source 
(20) de courant Slant regulee par une boucle 
de commande pour attaquer ladite diode (31) 
elect roiumhescente et comprend egalement : 
un convertisseur (21) quasi-rdsonant couple 
entre la source (22) cfalimentation et la diode 
(31 ) electroluminescente afin de foumir un cou- 
rant de sortie pulse a la diode (31 ) 
Electroluminescente ; des moyens (32) de de- 
tection pour detecter le courant passant dans 
la diode (31) electroluminescente et des 
moyens (26) de commande couples aux 
moyens (32) de detection pour nSguler rampli- 
tude du courant de sortie pulse f oumi a la diode 
(31) electroluminescente. 

2. Source de courant seton la revendication 1, dans 
laquelle le convertisseur (21) quasi-resonant com- 
prend un convertisseur de compensation quasi-re- 
6onant pletne onde commute par courant nuL 



3. 



Schaltmittel (24). die zwischen die Ladungs- 
speichermittel (12) und eine gewahlte der 
Mehrzahl von Gruppen von Uchtemrttierenden 
Dioden (13, 14. 15) geschaltet sind; 4S 
eine Resonanzindukthritat (27) und eine Filter- 
induktivitat (28). die in Serie zwischen die 
Schaftmittel (24) und die gewahlte dor Mehr- 
zahl von Gruppen von lichtemittierenden Di- 
oden (13, 14. 15) geschaltet sind; und so 
eine Abfangdiode (29) und eine Resonanzka- 
pazitat (30), welche parallel zu der Filterinduk- 
IMtat (28) und der gewahlten der Mehrzahl von 
Gruppen lichtemittierender Dioden (13, 14, 15) 
geschaltet sind. ss 



Source de courant selon la revendication 2. dans 
laquelle le convertisseur (21) quasi-resonant 
comprend : 

un transistor (24) de commutation dans tequel 
une diode (25) est couplee aux bomes dudit 
transistor (24) de commutation ; 
une inductance (27) resonant© en serie avec 
tedil transistor (24) de commutation, 
une inductance (27) de filtrage connectee en 
serie avec la diode (31 ) electroluminescente et 
les moyens (32) de detection de courant ; 
un condensateur (30) resonant et une diode 
(29) tfaccrochage couples en parallels aux 
bomes de ladite Inductance (28) de firtrago et 
de ladite diode (31) Electroluminescente. 



4. Circuit ( 1 0) cfattaque de laser comprenant : 

une alimentation (11 ) de charge ; 
des moyens (12) de stockage de charge cou- 
ples a ralimentatfon (11) de charge pour stac- 
ker la charge ; 

des moyens (12) de stockage de charge cou- 
ples a ralimentation (11) de charge pour stoc- 
ker la charge ; 

un ensemble de groupements (13,14.15) de 
diodes electroluminescentes qui contiennent 
chacun des ensembles individuels de diodes 
(16) electroluminescentes couplees aux 
moyens (12) de stockage de charge ; dans le- 
quel le circuit (10) cfattaque de laser comprend 
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egalement : 

un ensemble de circuits (20) d'attaque de dio- 
des respectivement couples a fensemble de 
groupements (1 3,1 4,1 5) de diodes electrolumi- 
nescentes, et dans lequef chacun de l*ensem- 6 
ble de circuits (20) d'attaque de diodes com- 
- prend une source de courant pulse d'attaque 
de diode quasi-resonante. 

5. Circuit (1 0) d'attaque de laser selon la revendicatton io 
4. dans tequel chaque source (20) de courant cfat- 
taque de diode quasi-resonante comprend : 



un convert isseur (21) quasi-resonant couple 
entre tes moyens (12) de stockage de charge is 
et fun selectronne de I'ensemble de groupe- 
ments (1 3. 1 4, 1 5) de diodes electrolurninescen- 
tes, pour foumir un courant pulse aux diodes 
(16) electroluminescentes des groupements 
(13,14,15); 20 
des moyens (32) de detection pourdetecter le 
courant passant dans le groupement 
(13,14,15) de diodes electroluminescentes 
s6lectionne ; et 

des moyens (26) de comrnande couples aux 2S 
moyens (32) de detection pour reguler rampC- 
tude du courant pulse fourni au groupement 
(1 3,1 4,1 5) de diodes electroluminescentes sa- 
lectkxine. 

30 

6. Circuit (1 0) d'attaque de laser selon la revendicat ion 
4 ou 5, dans tequel le convertisseur (21) quasi-re- 
sonant comprend un convertisseur de compensa- 
tion quasi-resonant pleine onde commute par cou- 
rant nul. 3S 



7. Circuit (10) cfattaque de laser selon la revendication 
6, dans lequel le convertisseur (21 ) quasi-resonant 
comprend : 

40 

des moyens (24) de commutation couples en- 
tre les moyens (12) de stockage de charge et 
Tun select ionne de rensemble de groupements 
(13.14,15) de diodes electroluminescentes ; 
une inductance (27) resonante et une inductan- *s 
ce (26) de filtrage couples en serie entre les 
moyens (24) de commutation et celui qui est se- 
lection n 6 de fensemble de groupements 
(13,14.15) de diodes electroluminescentes ; 
une diode (29) cfaccrochage et un condensa- so 
teur (30) resonant couple aux Domes de I'in- 
ductance (28) de filtrage et de celui qui est se- 
lectionne des groupements (13.14,15) de dio- 
des electroluminescentes. 
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